The American Society of Clinical Oncology (ASCO) and the College of American Pathologists (CAP) collaborated to develop an evidence-based guideline for optimal human epidermal growth factor receptor 2 (HER2; also sometimes referred to as c-neu or c-erbB-2) testing performance in invasive breast cancer (J Clin Oncol 25:118-145, 2007). The ASCO/CAP Expert Panel, composed of a range of experts in clinical medicine, pathology, and health services research, conducted a systematic review of the literature to formulate recommendations for improving the accuracy of HER2 testing and its utility as a predictive marker.
Overview
HER2 amplification occurs in approximately 18% to 20% of breast cancers. Overexpression of HER2 is associated with relevant clinical outcomes in patients with invasive breast cancer. HER2 positivity is often incorporated into prognostic decision-making regarding adjuvant systemic therapy. HER2 status is also predictive for relative resistance and response to certain endocrine therapies and chemotherapy drugs. The ASCO/CAP Expert Panel addresses quality assurance measures and recommends specific methodology to improve HER2 testing accuracy. The Panel recommends that HER2 status be determined for all invasive breast cancers. 
Methodology

Discussion
HER2 Status and Trastuzumab
Trastuzumab, an anti-HER2 therapy, is a humanized monoclonal antibody that improves response rates, time to progression, and survival when used following or combined with chemotherapy in metastatic breast cancer. Approved by the US FDA in 1998 for the treatment of metastatic disease, adjuvant trastuzumab has now been shown in five randomized trials to substantially reduce the risk of recurrence (and in some cases the risk of death) in patients with highrisk, early-stage breast cancer that overexpresses HER2. The current recommended schedule for adjuvant trastuzumab at 12 months is associated with US costs ranging from $70,000 to $110,000. Trastuzumab has also been shown in prospective randomized adjuvant trials to correlate with asymptomatic cardiac dysfunction (5% to 15% of patients) and symptomatic congestive heart failure (2% to 4% of patients). Prospective substudies of adjuvant randomized trials demonstrated that as many as 15% to 20% of the HER2 assays performed in the field may be incorrect when the same specimen was re-evaluated in a high-volume, central laboratory. The ASCO/CAP Expert Panel found that HER2 testing inaccuracies, coupled with trastuzumab costs and associated cardiac toxicity, demand accurate HER2 testing.
FDA-Approved Assays and HER2 Testing
Several assays have been used for tissue-based HER2 determination. These assays include immunohistochemistry (IHC), fluorescence in situ hybridization (FISH), bright field in situ hybridization, either as "home brews" (ie, modifications of existing assays or new assays developed by individual pathology laboratories) or commercial assays approved in the United States by the FDA. Certain FISH and IHC tests are the only assays approved by the US FDA. Still, analyses of prospective randomized adjuvant trials of trastuzumab illustrated that testing algorithms for HER2 had not been standardized and were developed somewhat arbitrarily. Therefore, the Panel strongly recommends validation of laboratory assays or modifications, use of standardized operating procedures, and compliance with new testing criteria to be monitored with the use of stringent laboratory accreditation standards and ongoing proficiency testing.
In accordance with the guideline recommendations, CAPaccredited laboratories (or those that meet the accreditation requirements specified in the guideline) that test for HER2 are required to participate in proficiency testing. Oncologists are encouraged to verify the accreditation status of laboratories used to test for HER2 overexpression, as well as confirm standardized reporting elements for IHC and/or FISH when reviewing HER2 test assessments. Table 1 presents standardized reporting elements.
HER2 Test Results
The HER2 testing guideline provides recommendations to specify HER2 testing methodologies and provide quality assurance measures to better inform clinical decision-making. HER2 testing results are categorized as positive, equivocal, or negative. It is critical that HER2 analyses be performed using the invasive component of the breast cancer, as HER2 overexpression is frequently observed in in situ tumors. While there is no gold standard for comparison of HER2 assays to perfectly forecast anti-HER2 therapy benefit, the Panel agrees on the definitions presented in Table 2 
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